[1] Lavas of Pliocene-Pleistocene age were sampled in two regions in Kenya: Mount Kenya on the equator and the Loiyangalani region, east of Lake Turkana, at about 3°N. We sampled 100 sites distributed around the Mount Kenya Massif and to the northeast along the Nyambini Range. The equator bisects Mount Kenya, and all sites were sampled within 40′ of the equator. Thirty-two sites were sampled in the Loiyangalani area, making a total of 132 sites. Many sites from the Mount Kenya study were severely affected by lightning; however, after progressive AF demagnetization 69 sites yielded directions with a 95 equal to or less than 10°. Normal polarity sites dominate (N = 58 and a mean of declination (dec) = 1.2°, inclination (inc) = −0.7°, and a 95 = 3.6°) with only 11 reverse polarity sites (mean of dec = 182.3°, inc = 0.6°, and a 95 = 7.2°); no transitional directions were identified. Inverting the reverse sites yields a combined mean direction of dec = l.4°, inc = −0.7°, and a 95 = 3.2°. This result is not significantly different from what is expected from the geocentric axial dipole for the mean locality (dec = 0°and inc = 0°); a quadrupole component was not resolved. The samples from the Loiyangalani region were not seriously affected by lightning, and all 32 sites gave satisfactory data with a 95 less than 10°(17 reverse sites, dec = 183.4°, inc = 0.8°, and a 95 = 6.7°; 15 normal sites, dec = 358.6°, inc = −1.1°, and a 95 = 4.7°); after inverting the reverse sites the combined mean was dec = 1.1°, inc = −1.0°, and a 95 = 4.1°. Altogether, we had a total of 101 successful sites. A virtual geomagnetic pole (VGP) was calculated from each site mean; the VGP dispersion is low, with Sb = 10.9°for Mount Kenya and 9.8°for the Loiyangalani region. This dispersion agrees with updated Model G of McElhinny and McFadden (1997) and model TK03 of Tauxe and Kent (2004) that was tuned to the compilation of McElhinny and McFadden (1997) but disagrees with the higher dispersion near the equator and the smaller latitudinal gradient in dispersion estimated by Johnson et al. (2008) . A new database is presented, and the included studies support a systematic decrease of dispersion from high to low latitudes.
Introduction
[2] The study reported here is a follow up to work reported on equatorial lavas from Ecuador, which suggested a contribution from a quadrupole of about 5% to the time-averaged field . The present study is designed to see if this result can be replicated at another equatorial site. Therefore field collecting began in August 2006 in the Loiyangalani and Mount Kenya regions of Kenya ( Figure 1 ). An early paleomagnetic survey of Neogene lavas in Kenya was carried out by Reilly et al. [1976] but their results were insufficient to test for a small quadrupole component. [3] This study utilized the Pliocene to Recent volcanic flows in Kenya. The geology of Kenya is dominated by the Gregory Rift Valley which effectively bisects the country, extending from Lake Turkana in the north to Tanzania in the south, between 36°E and 37°E longitude. The Rift formed in the Precambrian shield of East Africa. The Rift Valley proper is heavily faulted and these normal faults are aligned along the axis of the rift in a NNE to SSW direction. The extension from the Miocene to the present has enabled magma to erupt along fissures or volcanoes. A series of volcanoes are present in the Rift Valley from 2.63°N at South Island in Lake Turkana to Suswa at 1.175°S; between these end points there are no less than 12 volcanoes situated about every 0.3°of latitude, mostly Pleistocene to Recent in age, some with historical flows.
Geology
[4] East of the Rift Valley and virtually on the equator is the huge volcanic edifice of Mount Kenya (Figure 2 ), which dates to 3 Ma and younger [Baker et al., 1971] . The detailed geology of Mount Kenya is described by Baker [1967] . To the northeast of Mount Kenya is the Nyambeni Hills [Rix, 1967] , which are an extension of the Mount Kenya volcanic field and range in age from 0.46 to 4. 5 Ma [Brotzu et al., 1984] . The volcanicity of Mount Kenya and the Nyambeni Hills seems to be synchronous. These volcanic centers are out of the Rift Valley and consequently are unaffected by the extensional tectonics associated with rifting. The lavas from Mount Kenya are dominantly basalts, rhomb porphyries, phonolites, kenytes and trachytes [Baker, 1967] and therefore make good magnetic recorders. [5] In the north of Kenya, east of Lake Turkana, are two eruptive centers: Mount Kulal, east of Loiyangalani, and Longipi to the southeast (Figure 3) . Mount Kulal at about 2.65°N seems to be mostly composed of Matuyama age lavas [Gathogo et al., 2008] . Farther to the northeast is the Pliocene to Quaternary Hurri Hills at about 3.5°N latitude, with ages ranging from 1.4 to 2.3 Ma [Brotzu et al., 1984; Class et al., 1994] . Mount Marsabit at 2.25°N yields an age of about 0.6 Ma [Brotzu et al., 1984] . The Barrier volcanic complex forms the volcanic edifice at the south end of Lake Turkana and is composed of four overlapping shield volcanoes: Kakorinya, east and west Likalu, and Kalolenyang. The last eruption in the region was in 1921. To the southwest of Mount Kulal is the Longipi eruptive center that is dominated by basaltic lavas. The geology of the area has been studied by the Kenya Geological Survey [Ochieng et al., 1988] and in the area of interest more recently by Gathogo et al. [2008] who have correlated the sedimentary formations and lavas of the region to rocks of the same age in the Omo-Turkana Basin. The authors name, describe and date new basalt units that are present in the stratigraphic sequence ( Figure 4) ; these are the Kankam Basalt (3.2 and 3.3 Ma), the Lenderet Basalt (2.02 to 2.18 Ma) and Balo Basalt (1. 79 Ma) . These authors also give dates for lavas from Mount Kulal (2.04 and 2. 40 Ma) and Sasima Gorge (0.77 Ma) . Paleomagnetic sites have been drilled from all these units except the Balo Lavas.
One site (KFU) was mistakenly drilled in a Miocene lava and was not used in the final statistics.
[6] The Mount Kenya region can be reached by a paved highway (A2 and B6) in good condition that circles the mountain at lower elevations, giving access to all sides of Mount Kenya. Mount Kenya is usually cloud covered and the upper reaches of the mountain are covered by forest. The summit is in the Alpine zone accessible only by foot. Lateral roads sometime allow access to higher elevations on the mountain. A road (C91) also trends northeast from the town of Meru leading to Meru National Park passing through the Nyambini Hills. All of these roads provide roadside exposures as well as lateral tracks where the roadbed itself exposes rock outcrops. The mountain is also the source of many rivers that provide good fresh outcrops where crossed by the highways. [7] The Loyangalani area is difficult to access and only one road (C77) approaches from the south and proceeds north to a village called Gus where a road north to Koobi Fora leaves C77; another local track east of Emolo village trends to the north and gives access to lavas of Pliocene-Pleistocene age. Sampling sites are available in dry streambeds, roadside exposures and roadbeds. The sites were usually separated by hundreds of meters and were also at different elevations to try to avoid sampling the same lava multiple times. Generally this worked well but in at least one case we believe that two sites sampled the same flow since the directions are almost identical. The results from these two sites have been combined. Our intention was to return in 2008 and sample the Mount Kulal region more extensively. Unrest in Kenya prevented us from carrying out this plan. However, 32 sites were sampled in the area in 2006 and these are reported here.
[8] Sampling was carried out by drilling cores 2.5 cm in diameter of varying length, usually less than 10 cm, using a handheld gasoline-powered engine with a water swivel. The samples were oriented using a Brunton magnetic compass and a sun compass where possible. Ten samples were taken at each site usually spread over several meters of outcrop to minimize the chance that all samples at a site would be affected by the same randomizing effect, such as a single lightning strike or as part of a large rolled boulder. We sought outcrops that were as unaltered as possible. 100 sites were sampled in the Mount Kenya region ( Figure 2 ) and 32 in the Loiyangalani (Figure 3 ) for a total of 1320 independently oriented core samples.
The

40
Ar/ 39 Ar Data [9] Samples of the selected lavas were analyzed in the 40 Ar/ 39 Ar laboratory at the University of Florida [Foster et al., 2009] . Fresh groundmass concentrates of the lavas weighing 50-200 mg were wrapped in Al foil and loaded into a quartz glass tube along with 1 mg packages of the flux monitor GA1550 biotite. Flux monitor packages were placed between every two basalt samples in the quartz tubes. The samples and flux monitors were then irradiated at the Oregon State reactor facility for 6 h. Samples were degassed using a double vacuum resistance furnace attached to a stainless steel extraction and clean-up line. Reactive gasses were removed with SAES getters prior to expansion to the mass spectrometer. Argon isotopes were analyzed using a MAP215-50 mass spectrometer with a Balzers electron multiplier. The data were reduced using ArArCALC [Koppers, 2002] , and apparent ages were calculated using an age of 98.79 ± 0.96 Ma for GA1550 biotite standard [Renne et al., 1998 ]. [10] The analytical data for all of the samples is given in the auxiliary material.
1 Age spectra and inverse isochron diagrams are presented in the auxiliary material and summary of the 40 Ar/ 39 Ar age results is given in Table 1. The samples gave  40 Ar/ 39 Ar ages ranging from about 5 Ma to <0.5 Ma. Several additional samples were also analyzed but the data were highly discordant due to posteruption alteration and weathering. [11] Sample KAA gives a highly discordant age spectrum indicative of excess argon. The inverse isochron diagram shows scatter larger than analytical uncertainty (MSWD > 4) with a 40 Ar/ 36 Ar ratio greater than atmosphere, which is also consistent with contamination with excess argon. The error isochron of 5.78 ± 1.09 Ma is the best estimate of the age of the lava at site KAA. The age spectrum from sample KAH is saddle shaped indicating contamination with excess argon in the low-and hightemperature release steps. Three steps in the middle of the spectrum give a concordant miniplateau comprising 41% of the gas with an age of 0.46 ± 0.18 Ma. Sample KAM gives a mildly discordant (MSWD = 2.32) error plateau age of 2.90 ± 0.18 Ma for 63% of the gas. The inverse isochron for the steps comprising the plateau also shows minor scatter but give a similar age and a 40 Ar ratio within error of atmosphere.
[12] Samples KBC and KBQ both give ages less than 1 Ma. The low-temperature release steps from KBQ show no radiogenic argon. The highertemperature steps give a plateau age of 0.47 ± 0.17 Ma. The isochron for these steps is not very precise because of the low radiogenic argon yield, but is nevertheless within error of atmosphere. The age spectrum from KBC is more discordant. This sample, however, gives an isochron age of 0.77 ± 0.31 Ma with a 40 Ar/ 36 Ar intercept greater than atmosphere. The isochron indicates that the discordance in the age spectrum is due to excess argon and, therefore, the isochron age is considered the best estimate of the age of lava.
[13] Sample KCL gives a discordant age spectrum with a poorly defined miniplateau age of 1.72 ± 0.52 Ma. An isochron of 85% of the gas released, however, gives an age of 1. Ten ± 0.31 Ma. The greater than atmospheric 40 Ar/ 36 Ar ratio indicates that the discordance in the age spectrum is due to excess argon so that the isochron age is the preferred age of the lava.
[14] Samples KEB, KEE and KEK give ages between about 3 and 5 Ma. Sample KEB gives a discordant age spectrum with an error plateau age of 4.99 ± 0.27 Ma for 64% of the gas released. The isochron for these steps shows excess scatter and an apparent 40 Ar/ 36 Ar ratio less than atmosphere. This is probably due to some weathering or alteration of the sample and associated introduction of excess argon or argon recoil effects during irradiation. The age of this sample should be treated with caution as it may overestimate the actual age of the lava. The age spectrum from sample KEE gradually increases in age from low-to high-temperature release steps. The K/Ca ratios of the steps show the inverse and decrease at high temperatures. This suggests that the low-K phases in the sample contain some excess argon. An elevated 40 Ar/ 36 Ar ratio for the isochron also indicates the presence of excess argon. The isochron, however, is relatively well resolved and gives and age of 4.59 ± 0.44 Ma, which is considered the best age for this lava. Sample KEK gives a well-defined plateau age of 3.01 ± 0.21 Ma.
[15] The age spectra from samples KBZ, KCC, and KFZ are all discordant. Sample KBZ gives an age spectra with a minimum age of 4.84 ± 0.44 Ma based on four relatively less discordant steps. The KBZ isochron is highly scattered and the K/Ca ratios are variable suggesting gas released from several different phases. Release steps in the middle of the age spectra from KFZ give an error plateau (miniplateau) age of 3.64 ± 0.28 Ma. The K/Ca ratios of these steps gradually increase, however, suggesting that this apparent age is a mixture. The age spectrum from sample KCC gives anomalously old ages of ca. 11 Ma suggesting excess argon. The inverse isochron from KCC, however, gives an age of 4.51 ± 0.96 Ma and a MSWD of 0.49. The data from KBZ, KCC, and KFZ do not give precise ages, but were most likely erupted between 3 and 5 Ma.
Paleomagnetic Data
[16] The cores were returned to the United States and sliced into samples approximately one centimeter in length and measured on a 2G cryogenic magnetometer at the University of Florida. All samples were demagnetized using either thermal or alternating field demagnetization using commercial instruments. Magnetic hysteresis curves to 1 Tesla were measured on selected samples from selected sites on the Micromag ( Figure 5 ). The resulting plot of hysteresis parameter ratios (Figure 6) showed that the samples from Kenya fell predominantly in the pseudosingle domain region [Day et al., 1977] , with a handful of sample Mr/Ms ratios extending into the single-domain region, all consistent with the generally fine-grained textures of the rapidly chilled basaltic lavas. The Kenya lavas were thus expected to yield stable magnetizations.
[17] The results of demagnetization were analyzed using vector end point diagrams and directions of magnetization were determined using principal component line fitting [Kirschvink, 1980] . Three or more points were usually employed to determine the direction. If the line did not trend toward the origin the data from the sample was not used in the analysis. Demagnetization characteristics for four sites from Mount Kenya to both thermal and AF demagnetization are illustrated in Figures 7 and 8. If the NRM directions from the samples of a site were well grouped thermal demagnetization was typically employed but if the site showed evidence of lightning affects such as high scatter or very high magetizations, then AF demagnetization was used. Most sites showed good grouping for the majority of the samples with either AF or thermal demagnetization. Site KCK (Figures 7 and 8 ) illustrates a site with low scatter for 8 samples from Mount Kenya with 2 samples being aberrant. The reason for the aberrant directions in this case is not clear. It can be seen in the vector end point diagram that the direction trends directly to the origin; possibilities for the deviating directions may be misorientation or displaced outcrop.
[18] Following our experience on the Mount Kenya lavas we used progressive AF demagnetization to 100 mT on all sites from the Loiyangalani area. Some sites did not entirely decay to the origin and in those cases thermal demagnetization was combined with the AF demagnetization which yielded excellent results (Figures 8a-8c ) and in some cases between the emplacement of these two flows with opposite polarity, certainly in excess of 10,000 years.
Mount Kenya Results
[19] Site statistics were calculated using Fisher [1953] statistics. The acceptance of sites for fur- ther analysis rests on sites with N greater than 5 and with a 95 less than 10°; these criteria led to the elimination of 30 sites. Most of the sites with a high a 95 were most probably affected by lightning although one site had very low coercivity and did not yield a stable result. Of the 69 accepted sites, 11 sites had reverse polarity magnetizations while 59 had normal polarity magnetizations, but none showed intermediate directions. This is remarkable in a collection of this size, which may be the result of the small number of reverse polarity sites in the data set. The directional distribution of the normal polarity sites (declination (dec) = 1.2°, inclination (inc) = −0.7°, a 95°= 3.6°, N = 59) and reverse polarity sites (dec = 182.3°, inc = 0.6°, a 95°= 7.2°, N = 11) are shown in Figure 9a ; the mean directions are clearly bipolar and pass a reversal test having overlapping a 95 . The reverse directions were therefore inverted and an overall mean was calculated of the combined data set of N = 69 sites with a result (dec = 1.4°, inc = −0.7, a 95 = 3.2°) that is not significantly different from the geocentric axial dipole field for the Mount Kenya area (dec = 0°, inc = 0°). The site statistics are given in Table 2 .
Loiyangalani Results
[20] The results from progressive AF demagnetization were excellent and the site data are presented in Table 2 . There are 31 sites which gave acceptable results using a 95 less than 10°as the cutoff value. All site means had precision parameters, k, higher than 50 and 19 sites had k values greater than 100. It is interesting that at three of the localities both normal and reverse samples were measured. Locality KFW yielded 5 normal and 4 reverse samples, with tight grouping for the normal samples (k = 205) and somewhat less well for the reverse samples (k = 60). Site KGJ also yielded both polarities ( Figure 9b ) with both polarities being well grouped (with k = 303 for the n = 5 normal and k = 242 for the n = 4 reverse samples); both sites were included in the final [21] Only two sites had unacceptably high dispersion (KFY and KEW-R); usually more sites are rejected for high scatter and in the case of the study of Mount Kenya lavas, 30% of the sites were rejected. The very high success ratio for results from the Loiyangalani region must result from low incidence of lighting strikes to ground, perhaps because of the arid climate in the area. The results represent both normal (13) 
Dispersion of the Paleomagnetic Field
[22] The present study was initiated as a result of a study of equatorial lavas in Ecuador where we found that the data was compatible with a 5% quadrupole field contribution to a dominant dipole field. This observation led to the hypothesis that if this were generally true then in Kenya at 3°N we should observe a field that was essentially horizontal [Wilson, 1970 [Wilson, , 1972 . This is what we do in fact observe. At Mount Kenya (at the equator) we observe only the dipole field with the inclination horizontal ( Figure 10 ). The available data at latitudes less than 15°are presented in the inset in Figure 10 . Five of the six results available from latitudes less than 15°would agree with a 5% quadrupole field being present at equatorial latitudes. The exception is Mt Kenya.
[23] Figure 11 is based on an updated and expanded data set (Table 3) based on modern paleomagnetic analysis using AF or thermal demagnetization and line fitting analysis to define the characteristic component. The studies presented in Table 3 were chosen based on the criteria given above for the present study: studies were screened and sites were eliminated when the number of samples fell below 5 or the a 95 exceeded 10°. This selection sometimes reduced the number of acceptable sites below 30 or in some cases 20; such studies are therefore classified as second tier. The number of sites in modern (e.g., Time-Averaged Field Initiative) studies have been steadily increasing so that now studies that include 50 or more sites are the norm and in some cases exceed 100. We included studies in which the data were presented as appendices by Johnson et al. [2008] . It is hoped that these data will soon be published since some of these studies have problems that can only be addressed by full presentation of the data. It is interesting that in certain cases such as Iceland the number of sites that meet the minimum criteria outlined above is only 35 even though thousands of measurements have been made on Icelandic lavas but usually on 4 or fewer samples per site; more samples per lava will have to be collected to increase the precision, as was done by Udagawa et al. [1999] . Table 3 has 28 areas in which data are presented, some of these represent combined results from two or more studies, for example, Mexico and the western United States. [24] The data presented in Table 3 and Figure 11 are, for the most part, strongly dipolar. Most have an a 95 that includes the present rotation axis, 5 localities have a 95 that are within a degree of the rotation axis, but 4 are offset from the rotation axis by as much as 4°(including our results from Loiyangalani). Figure 11 shows clearly that the normal directions are strongly dipolar; however, the reverse directions from the southern hemisphere seem to have values that are consistently shallow but in the northern hemisphere there does not seem to be a bias. A polarity asymmetry in directions was also observed in equatorial deep-sea sediment cores, suggesting there is a standing (nonreversing) component of the geomagnetic core field [Schneider and Kent, 1988] . More data are required to resolve the significance of these observations.
[25] The latitudinal variation in dispersion variation is shown in Figure 12 ; the data are listed in Table 3 . We have added new studies as they become available and built upon the original compilation published in 2004 [Opdyke and Mejia, 2004] . We have recalculated the results from the original studies using the criteria given above, the only exception being the data from Easter Island [Brown, 2002] , which has 4 samples per site to which we have added the sites of Miki et al.
[1998]. Many of these new data sets were generated by the TAFI program . The data presented in Table 3 have been recalculated assuming that VGPs falling between 45°N and S are transitional and can be excluded. The dispersion Sb has been recalculated in a uniform way relative to the VGP mean pole of the data set instead of around the present axis of rotation. We present Sb with errors calculated after Cox [1969] and using the bootstrap method. It is always tempting to increase the number of sites as much as possible, which usually means adding data with more relaxed acceptance criteria such as was done by Lawrence et al. [2009] in their study of results from 20°north and south of the equator. [26] An important objective of time-averaged field studies is to determine the dispersion of the magnetic field through time and space. Usually rocks younger than 5 Ma (Pliocene and Pleistocene) are studied on the assumption that plate tectonic motion and true polar wander are negligible over this time frame. This really depends on the direction and velocity of plate motion. If it is on a fast moving plate traveling in a north-south direction like the motion of the Pacific or Indian plates, then the mean age for the data must be determined and a correction applied for this motion [Schneider and Kent, 1988; Yamamoto et al., 2002; Opdyke and Musgrave, 2004] . Fortunately the African plate is moving slowly and opening of the African rift is east-west so that problems associated with plate tectonics are minimized with the Kenya data. The scatter of the data is assumed to be due to motion of the magnetic pole around the axis of rotation due to secular variation or dipole wobble. It may also be due to undetected local tectonism. The scatter of the data is usually studied by calculating a virtual geomagnetic pole (VGP) for each site [Fisher, 1953] . The scatter is then assessed by using a modified angular standard deviation (Sb) that takes into account dispersion within each site (Sw) and using this value to measure the scatter around the present geographic (rotation) axis [Cox, 1969] . This method assumes that Earth's field is predominantly axial dipolar; however; this is one hypothesis that we are trying to test in these studies. The total dispersion of the VGPs around the paleomagnetic pole is determined where each pole is an angular distance (d I) away from the mean paleomagnetic pole. The formula we use for total angular dispersion Sb is from Johnson et al. [2008] . [27] We believe that the dispersion should be calculated around the mean paleomagnetic pole as calculated by Smirnov and Tarduno [2004] and Biggin et al. [2008] rather than the present axis of rotation as has been done by Cox [1969] . As a practical matter it makes little or no difference in a study such as this when the mean direction is virtually coincident with the geocentric axial dipole. However, it becomes important when paleodispersion is being studied in more remote times like the Precambrian when the axis of rotation can only be determined from the paleomagnetic pole.
[28] A question arises of the best way of excluding sites with subpar data. We have chosen an a 95 of 10°but other cutoff values are often used; for example, Johnson et al. [2008] prefer that the concentration or precision parameter, K [Fisher, 1953] should be greater than 50. The analysis of our Mount Kenya data using the results of the VGPs with a 95 less than 10°give Sb = 10.9°(95% confidence interval from 9.1°to 12.9°). However, if K > 50 or > 100 are used as the cutoff values for the Mount Kenya data set then the Sb values of the VGPs are 9.1°and 8.5°, respectively; in other words the between-site dispersion decreases as N goes from 50 to 38. What value best represents the scatter for the sampling region? This is unclear but we use the greater scatter represented by an a 95 cutoff of 10°as we believe this to be conservative. It is interesting that this dispersion is less than observed in Ecuador but about what Cox [1971] observed in data from the Galapagos, which he obtained without using demagnetization of any kind. Our value (10.9°) from Mount Kenya is lower than dispersion at the equator in the original Model G [McFadden et al., 1988] but agrees well with updated Model G of McElhinny and McFadden [1997] who estimated a dispersion of 11.1°for selected lava sites from a band within 5°of the Figure 11 . Mean inclination in degrees plotted against latitude for selected studies (Table 3 ). The expected inclination of the geocentric axial dipole is given by the solid line, and the dashed line is the expected inclination if a 5% quadrupole field is present in the data. Inset shows a blowup of the region between 15°N and 15°S latitude. [29] The VGP dispersion (Figure 12 ) at Loiyangalani is low (Sb = 9.5°, 95% confidence interval from 7.4°to 11.3°), in agreement with what we observe at Mount Kenya (10.9°) and less than the dispersion that we measured in Ecuador. There can be little doubt the VGP dispersion is low at the equator and about the value estimated in updated Model G of McElhinny and McFadden [1997] or by Tauxe and Kent [2004] . These observations are not in agreement with a recent paper by Johnson et al. [2008] . The data reported by them are interpreted as being invariant with latitude, which is not in agreement with the data presented here. The decrease in dispersion with latitude appears to be steady from high to low latitude when determined from high-quality studies which have sufficient samples per site, and that have been demagnetized using modern techniques. For example, the recent publication of an excellent large data set from Antarctica (N = 112 ) yields an Sb of 23.7°, which is 12°higher than we observe at Mount Kenya and well outside the error limits; likewise, data from Iceland have an Sb value of 23.7° (Table 3 ). The increase of dispersion from low to high latitude is supported by a recent study by Harrison [2009] who used a different data set from than used in this paper.
[30] The database presented in Table 3 will undoubtedly improve with time as more and larger studies are added. Some of the data are from studies that are too small with acceptable sites numbering less than 20, whereas more recent studies have tended to have larger numbers of sites numbering 50 or more. It is interesting that several studies from the high Andes (Atacama, Ecuador) have higher dispersion than adjacent localities. The data from Hawaii no longer seems to have unusually low dispersion. 
